Role of gap junctions and protein kinase A during the development of oocyte maturational competence in Ayu (Plecoglossus altivelis).
Meiotic resumption in teleost oocytes is induced by a maturation-inducing hormone (MIH). The sensitivity of oocytes to MIH, also known as oocyte maturational competence (OMC), is induced by LH via mechanisms that are not fully understood. A previous study of Ayu (Plecoglossus altivelis) showed the presence of functional heterologous gap junctions (GJs) between oocytes and their surrounding granulosa cells. The objectives of this study were to determine the role of ovarian GJs and of protein kinase A (PKA) during the acquisition of OMC. We examined the effects of the specific GJ inhibitor carbenoxolone (CBX) and 18alpha-glycyrrhetinic acid (alpha-GA) on the LH-(hCG)-dependent acquisition of OMC and on MIH-(17,20beta-dihydroxy-4-pregnen-3-one)-dependent meiotic resumption; measured the cAMP content of ovarian follicles during the hCG-dependent acquisition of OMC; and determined the effects of PK activators and inhibitors on hCG-dependent OMC. Production of follicular cAMP increased during the hCG-dependent acquisition of OMC. Both GJ inhibitors and the PKA inhibitor H8-dihydrochloride, but not the PKC inhibitor GF109203X, suppressed the hCG-dependent acquisition of OMC in a dose-dependent manner. The PKA activator forskolin induced OMC with a similar potency to hCG. Unlike previous observations with teleosts where disruption of heterologous GJ either blocks or stimulates meiotic resumption, treatment with GJ inhibitors did not affect MIH-dependent meiotic resumption in maturationally competent follicles of Ayu. These observations suggest that ovarian GJs are essential for LH-dependent acquisition of OMC but not for MIH-dependent meiotic resumption, and that the stimulation of OMC by LH is mediated by cAMP-dependent PKA. They are also consistent with the view that a precise balance between GJ-mediated signals (positive or negative) and oocyte maturational readiness is required for hormonally regulated meiotic resumption.